Optimising histidine rich peptides for efficient DNA delivery in the presence of serum.
We recently showed that the antibacterial histidine rich amphipathic peptide LAH4 has significant DNA transfection capabilities in the absence of serum. To further understand the transfection process and to develop the peptides for future applications, we have combined a range of biochemical and biophysical techniques, including fluorescence assisted cell sorting and (2)H solid-state NMR, to characterise the initial binding of the peptide/DNA complexes to the cell surface and the subsequent release of the complexes from the endosome in the presence of serum. Our results show that both primary and secondary peptide structure play important roles in both of these processes. Specifically, we show that an ideal helix length and positioning of the histidine residues should be maintained to obtain optimal resistance to serum effects and release of DNA from the endosome. Inclusion of d-amino acids at the peptide termini does not reduce serum effects however further enrichment of the peptides with histidine residues can enhance transfection efficiency in the presence of serum. The detailed understanding of these two key stages in the transfection process shows that LAH4-L1 and its derivatives are likely to be highly efficient and robust vectors for a range of applications.